Genistein reduces lysosomal storage in peripheral tissues of mucopolysaccharide IIIB mice.
Mucopolysaccharidosis type IIIB (Sanfilippo syndrome) is a lysosomal storage disease caused by a genetic defect in the production of alpha-N-acetylglucosaminidase. This results in lysosomal and extracellular accumulation of the undegraded glycosaminoglycan (GAG) substrate, heparan sulphate. Affected patients show progressive CNS degeneration characterised by mental retardation, hyperactivity and seizures, with death usually in the mid teens to early twenties. Visceral organ storage is also present but is relatively mild compared to other MPS diseases storing similar substrates. No treatments currently exist for MPS IIIB. Genistein is a broad spectrum protein tyrosine kinase inhibitor which acts on several different growth factor receptors, notably EGF and IGF receptors, both of which are important for proteoglycan synthesis. Recent work has shown that genistein can reduce GAG synthesis in patients' fibroblasts in vitro and there is evidence in patients to suggest that it may be an effective substrate reduction therapy agent for MPS III. Here we have tested the dose responses of MPS IIIB mice to daily sub-chronic dosing of genistein in half log increments compared to carrier over 8 weeks. We show clear reductions in liver lysosome compartment size in both sexes and significant dose dependent improvements in total liver GAGs and hair morphology in male MPS IIIB animals following genistein treatment. Male MPS IIIB mice exhibited considerably more liver storage than females and responded better to treatment. No changes in total GAGs, lysosomal size or reactive astrogliosis in the brain cortex were observed after 8 weeks of treatment despite evidence that genistein can cross the blood brain barrier. This is the first demonstration of genistein treatment in MPS models in vivo.